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PROGRAM IDENTIFICATION

A.

B.

Title: CCC Simulator Program (CCC SIM) - Ident 22C, Mod OO

Programmed: 11 January 1963

N. D. Babic, Controcl Data Corporation

Documented: 26 March 1963

N. D. Babic, CDC and V. J. Gergen, SDC

PURPOSE

The CCC Simulator provides a simulated intercommunication link between the
Bird Buffer (BB) computer and the Tracking Station (TS) computer that is
normally performed by the Computer Communication Converter (CCC) and
assoclated equipment.

USAGE

A.

Operating Instructions

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Master Clear all three computers before uncabling and recabling.

Use machine load of computer No. 1 to read the paper tape
contalning the CCC Simulation program into core. Starting
location is "0OOO" Bank "O".

Set Selective Stop Switches 1 and 2 (SIS 1 & SLS 2) on the
CCC Simulation computer for error stop indications desired.
(32e Error Stops below.)

Load interfacing programs into TS & BB computers and put them
into the programmed "wait loop" (see Restrictions D, Computer
No. 2 = TS, Computer No. 3 = BB).

Set the CCC Simulation computer Program Register (P) = 0000,
and set Run/Step switch to "RUN".

Execute a Manual Interrupt on the CCC Simulation computer, e.g.,
depress a Jump and a Stop key, simultaneously, to start programs
into the transmission cycle.

Error Stops:

P = 1270° A tracking station computer has failed to take the status code

word, if SLS 1 is set.
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1273 A tracking station computer has failed to take the data word,
ir SIS 2 is set.

P = Oblh A tracking station computer has attempted to send or receive
out of turn.

P = 1567 A Bird Buffer computer has failed to take a status code work,
if SIS 1 is set.

P = 1572 A Bird Buffer computer has failed to take a data word, if
SLS 2 is set.

P = 0ll4 A Bird Buffer computer has attempted to send or receive out
of turn.

C. I/O Format
1. Inputs

Select Codes - The following select codes can be issued by the BB
and TS computers. These select codes will be interpreted by the
CCC Simulator program as indicated below:

EFC ACTION

5500 Transfer a word from the CCC Simulator
to the BB (or TS) computer.

5501 Transfer a word from the BB (or TS)
computer to the CCC Simulator for
relay to TSl(or BBl) computer.

5502 Transfer a word from BB (or TS) computer
to the CCC Simulator for relay to TS,
(or BB?) computer. ©

5503 The BB {or TS) requests the present status
of the CCC Simulator.

5504 through 5511 No action required of CCC Simulator.

Data Words - The input data word uses the standard 12 bit computer
word.

Interrupt 10 - Interrupt 10 is a one time input, when the operator
wishes to start the transmission cycles between the computers.
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Interrupt 20 - Interrupt 20 is programmed internc.l tu the CCC
Simulator. It indicates when the T3 computer has
an input word for the CCC Simulzteor on the Internal

Interrupt 30 -

Interrupt 40 -

n

Buffer channel.

Interrupt 30 1c programmed internal to the CCC

Simuletor. 1t indicates when the BB computer has
an input word for the CCC Simulator on the External

Buffer channel.

Interrupt 40 is genereted by the CCC adaptor to

indicate to the CCC Simulator that the BB camputer has

requested status from the CCC Simulator.

The input

is vie the CCC Simulator computer's Normal channel.

Outputs

CCC Status Words - The CCC Simulation computer outputs & 12 bit
status word vwhen requested by the BB or TS computer. The following
is the bit interpretation of the Statuc Code word:

Bit Ho.
(from left to right)

2()

Interpretation

CCC Simulator has a valid input word
for the BB (or T&) computer.

CCC Simuletor is ready to receive a
word from the BB (or TS) computer.

The source of the
the remote number

The source of the
remote number two

The remaining bits are unused end are set to zero.

input word is from
one computer.

input wvord is from the
computer.

Interrupt 40 - The Interrupt 40 is generated as a timed output and
alternately transmitted to the BB end TS computers.

Date Word - The data word is transferred as the standard 12 bit

computer word.
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METHOD

A.

B.

General

The CCC simulation program, in a single 160-A computer, assumes the role

of two CCC's, the interstation communication equipment, and their
associated telephone lines. It provides a method for apparent multi-
plexing of data as a sending device, and separating and distributing the
data to the appropriate computer as a receiving device. It is capable

of interfacing with programs, in other 160-A computer, which are programmed
such that their 160-A normal channel appears as two computers. The
similation program performs the following functions of the CCC.

1. Within each transmission word time of 13.3 milliseconds, it selects
the simmlator adaptor to interrupt each apparent computer in the link
if a data word directed to that computer is available. The receiving
computer is allowed approximately 1.8 milliseconds to service the
interrupt and select the word.

2. Within each 13.3 milliseconds interval, it selects the simulator
adaptor to interrupt ruch apperent computer in the link, subject to
the priority of 3. whose interrupt is enabled to allow that computer
to send a word of data. It maintains a status by means of select
codes from the individual computers.

3. It controls the interrupt procedure of 2. such that each apparent
160-A 1s sllowed to send data on & word-by-word priority basis,
where the lowest priority is assigned to the computer that sent last.

4. Tt provides unique sets of status codes to each of the apperent
interfacing 160-A computers.

Specific

The CCC Simulator program cycles through the following steps.

1. Signal the target computer with an Interrupt 4O.

2. Walt for the target computer to issue a request for the CCC Simulator
status (EFC 5503). This activates the Interrupt 20 or 30 line. The
receipt of this interrupt at this time in the quarter cycle indicates
to the CCC Simulator that the target computer has requested status.

3. Reactivate the appropriate output buffer with the status code as a data
word.
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Reactivate the appropriate input buffer for the EFC word, and wait for
a 20 or 30 Interrupt. The interrupt at this point in the quarter
cycle indicates that the target computer has transmitted the EFC to
the CCC Simulator as indicated by the status word to the BB (or TS)

computer.

Execute the appropriate subroutine.

For EFC 5500:

a. Reactivate the output buffer with the data word.
b. Reactivate the input buffer controls.

¢, Wait for an interrupt 20 or 30. Return to 1. if the quarter
cycle time runs out. Return to 5. if the interrupt arrives.

Far EFC 5501 or 5502:
8. Reactivate the input buffer and wait for the Interrupt 20 or 30.
b. After receipt of the interrupt again reactivate the input buffer.

¢. Wait for an interrupt 20 or 30. Return to 1. if the quarter
cycle time runs out. Return to 5. if the interrupts arrives.

RESTRICTIONS

A.

B.

C.

The target computer must service the Interrupt 40 in the time

alloted (approximately 1.8 milliseconds for the BB and 1.85 millisecconds
for the TS). Failure to service the interrupt in time will cause

the CCC Simulator program to HALT (See Error Stops, page No. 1).

No other external device can be operated on the normal channel of the
TS camputer.

The CCC Simulator program is designed to ignore the following EFC's:

EFC -FUNCTION EFC FUNCTION
5504 Disable Transmit Interrupt 5508 Not Used

5505 Initiate Resign 5509 Not Used

5506 Enable transmit Interrupt 5510 Enable Test Mode

5507 Not Used 5511 Disable Test Mode
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The interfacing TS and BB programs should be programmed with a "Wait"
loop as a starting point to allow the CCC Simulator program to start the
cycling routine.

CPIC System Configuration

The CCC Simmlation System is composed of three 160A's: 160A 1 = the
CCC Simulator Computer, 160A 2 = the Remote Tracking Station Simulator,
and 160A 3 = Bird Buffer Computer; two 169 auxiliary memories:

169 2 is associated with 160A 3,and 169 1 is associated with 160A 1
and the Simulator Adaptor; and various peripheral devices as needed

by the BB & TS programs.

The system leyout is shown in Figure 1. Note that the Normal Channel
of 160A 2 computer is comnected to the Internal Buffer Channel of

160A 1, vhile the 160A 3 computer's Normal Chennel is connected to

the External Buffer Channel of 160A 1 computer. The Normal Channel

of 160A 1 is used, via the CCC Simulator Adaptor, to provide interrupts
to 160A's and No. 2 and No. 3.

Cabling Instructions for the CPDC Installation

The following cabling connections must be made in order to utilize the
CCC Simulator:

1. FRemove the cables in the 161 cabinet that jumper to the 1610 and
connect to the cables that are marked with black tape, "IN" and
"OUT', to the jacks marked "IN" and "OUT", respectively. These
are the jacks from which the 1610 cables were removed.

2. Rémove the cables from JO2 and JO4 of 169 1 and connect the
cable with the black tag marked JO4 to JOL.

3. Attach connectors JO1 thru JO9 to CCC Simulator adaptor in 169 1.

L, Be sure the cables with the black tags marked JO2 and JO4 in 169 2
are connected to JO2 and JO4 jacks.

5. A cable diagram is given in Figure 2 which will indicate all other
connections that are normal to the CPIC.
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TIMING

The CCC Simulation cycle time for the 40 Interrupt is 13.3 milliseconds.
Because the 160A computer I/O is not full duplex, this cycle time is
broken into four quarter cycles. Each quarter is assigned to an apparent
computer (TS, TSp, BB,, or BBo). The CCC Simulation Progrem hes a k0
Interrupt schedule vhere it interleaves the U0 interrupts as follows,

TSy, BBy, TSp, BBy, TS), etc. Each of these apparent computers must
service the Interrupt within a preset time. It is approximately 1.80
milliseconds for the BB and 1.85 milliseconds for the TS. If no datum

is being transmitted between the BB computer and the CCC Simulation computer,
the cycle time is 6.7 milliseconds, and 13.3 whenever a datum transfer

is required. This is the same for the interface between the CCC Simulator
computer and the TS Computer. These U0 interrupts are independent of one
another, such that the BB could be on & 6.7 millisecond cycle while the
TS is on a 13.3 millisecond cycle time.

STORAGE
Load Start Address "0000" Bank O
END Address 16258

VALIDATION TESTS

Two types of velidation tests were used, one called the "Test Transmission"
program and the second referred to as "BB & TS operational check."

The BB & TS operational check is loaded into both the TS & BB computers.
if the cabling and computer Jump switches are set correctly, the CCC
Simlator program will cycle with the TS & BB programs, and the three
computers will halt at some predetermined point in their respective
progrems. The P stop number is varied if the cycle time is varied. If
the computers fail to cycle, a CDC, CE should be asked to assicst in
determining the fault. (This program is the second tape in the box
that stores the CCC Simulator tape in the CPDC.)

The Test Transmission progream (Appendix C) is designed to use the type-
writer to print out a "go" condition. If the printout fails and the Jump
switches are set correctly, a CDC, CE should be asked to assist in deter-
mining the fault. Programs are available with cycle times of 12.1, 13.5
and 13.3 milliseconds or adjust locations 1222 & 1521 as desired.

REFERENCES

SDC Library Document No. 30129, "Report on CCC Simulstion", 25 January 1963.
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INITIALL

3]

ASFT ==-=0
ASFB =—0
TIME =—

TIMB —=—0

TCOMP = BCOMP =1
LRTS = LREB =1
BB - TSR=—1

:

DLE
Jror T 19
IBI = TEXT
ON INTERHAL
BUFF:R
FROM TS
s
> !
N S
™ - 0 0 SET
TIME = 0
[
TIME—1 Ay Ln
SFBaASTF DSLAY 42—l
L
= 0B =
TIME .
il
DELAY 12
1 =
—
SFT =
ASFB
it
1
TOB Le- TOB ¢ -
mB 1 ms
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TRSTAT =
WET =—1

SWITCH TS REC
TCOMP = LRTS

TSKIP = O
STATT=-T + 3
(SEND ONLY)

DELAY
5
J 11
TSKIP =— 0
STATT =—1T + 2
SH NOT RDY
staTr ]
11
DELAY
1
L i
SFT = 0
SPT = 1 STATT = TSRDY
STATT + 1 o
TSRDY
-—1
52
DELAY
u2s

Iy
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APPENDIX A

TRSTAT -
WOT =1
WPT =—1
TRAR w1

L1+

3
z TSKIP - 0 DE;“ \
NOTE: ‘BHIS EXFONENT INDICATES
THE NUMBER OF CYCLES TIMES T0
ACCOMPLISH THIS TASK,
6
DELAY
; STATT
T+ 1
I 1L L 1
TSLIF = 0 TSKIP = O 11
SIATT =—1T + 2 STATT =T + 3
SR HOT RDY (SEND ONLY) DELAY
1
DELAY 5
) ! TSRDY=
0
I 10
SFT = 0
KD VET st T STATT =
STATT + 2
W 1 NOTE: CHANGE THIS J .
NUMBER 70 VARY THE
No DELAY BB CYCLE TIME. TSRDY L
BF1 - 1 ) -—1
! L « 1 I Y 4 5 [
SFT = 0 TNCREMENT SET DELAY “INTERRUPT
B == 3 8 TERDY DELAY COUNTER ™5 (IXF 10)
SFT - 2 STATT = "SROY " x
s STATT + 1 COUNTER 5 - 240 D
. I . 1
Yo DELAY
TSRDY COUNTER
—_ 0
[y 4
SET TRAK
DELAY sem
n25
i .
- DELAY
1 COUNTER
. 0
= TOD . -—
e
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STORE
CONTENTS
OF A REG

l 2
= INTERRUPT 30

BUFFER
CONTROLE xio
FOR lcv DELAY
l 3 CYCLES
Q

TEST TEST

1 INCREMENT
JUMP EXF DELAY
COUNTER
30 DEC

-

2 L

SEL 169

o DELAY
EXTERNAL L CYCLES
BUFFER
HODE

SET

DELAY
JUMP 1

4 CYCLES

SET INCREMENT
JOMP 1 ramé‘c‘c[ms DELAY
COUNTER

50 DECIMAL

DEC. .
©
2
INCREMENT

RESTORE DELAY
A REG. COUNTER
40 DECIMAL
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CEL 1o SEL 1
“XTRNAL XTERNAL
BUFF'R BUFFUR
MODE 2
B 4
QUTPUT OUTPUT
DATA DATA
WORD WORD WORD
SET
JWMP 1
)

DELAY
3 CYCLES

24

INCRAMENT
DELAY
COUNTES

40 DECIMAL

=

DELAY
b cYcLus

DELAY
4 CYCLES

B!

INCREMENT
DELAY
COUNTER

50 DECIMAL

xho X50
& 4
SET SET
ASFB = 1 ASFB = 2
INTERRUPT 30
{ A
DELAY SET
3 CYCLES WPB = 0
1 $
INCREMENT
DELAY DELAY
COUNTER 4 cycLes
30 DEC
l [%
- R - 1 = 10]
- . ; > INCREMENT
DEIAY
COUNTER
g 5 5 5 35 DEC

e s it ns ST
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STORE
(A) REG
l .
TEST
JWME TEF
] [ mcraemT
DELAY
-2 =3 =k =5\ =1 =2 =3 =4 =5 =6 =7 =10 =11 COUNTER
|35 DECIMA
L:0 Ly
2 2 5 Y 5 5 5 5 5 5 B

5 3
BER =
igﬁ 1 SET BER
SET BXR = = TIN B 1 5 5 DELAY
0B 1+ 1 SET BXR 3 CYCLES
z STINB1+1 -l K LEAR TNTERMUY
- TINB io 70 CoMPUTERS]
SET BXR b .
| 3FROM SAD
SET BER = 1 1 s TIN B2 + 1 7
0B £ OUTRUT SET UP THCRIMENT
SET BXR - DATA WRD INPUT DELAY
TOB + 1 0 BUFFER 2 COUNTER
COMPUTER #1 TO READ 1 SET BER 45 DECIMAL
; m e
QUTFUT 1 v BUFPER 2 STATT + 1 2
DATA WRD N SET
™ = SET JUMP3 10 READ I JUMP
-y -
COMPUTER #2 e 3 l 1
I ) =2 A
5 2 [ OUTPUT >
SET e [PFT TP 3 STATUS SET BER
=2 ’ 2 SET BI
1 cxees = TEXF + 1
1 l 5
INCREMENT ! 2 1
DELAY INCREMENT SET JWMP 3
COUNTER DELAY DELAY = ST UP
50 DECIMAL COUNTER 2 CYCLES
BUFFER
1 AS DECIMAL TO READ
: |
RESTORE i 2 ™ 1 2
A) REG . CREMENT
(1) RESTORE DELAY COUNT DEI?YLES RESTORE
1 A REG 50 DECIMAL 3 CYC A REG
1L l 1 l
CLEAR CLEAR
INTERRUPT INTERRUPT
2 LOCKOUT LOCKOUT
RETURN
TO MAIN l N
PROG 2
RETURN TO REIVRN TO
MAIN MAIN
PROGRAM PROGRAM
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[ ]
40 L50
b .
SET ASFT SET ASPT
=1 =2
4
SET WDT
=0
2
INCREMENT DE!éAY
DELAY
21 =2 =3 =4 =5 =6 =T = 10 =11 COUNTER CYCLES
35 DECIMAL .
INCREMENT
DELAY
COUNTER
40 DEC
B 5 5 5
NO
3 3 3
SET UP TO
:h%gsg 1 5 5 DELAY TCOMP INTERRUFT
SET BYR s cycrgs | =0 COMPUTER
STNB L+ SET BER_ uC‘LEA.R INTERRUPT] # FOR INPUT
Pt 0 TO COMPUTERS]
SET_BXR b & 3R 5AD
. =TIN 2 +1 7 8
- INCREMENT SET UP 10
;hrgug? l . DELAY INTERRUPT
BUFFIR = COUNTER COMPUTER
10 READ 1 SET BER L5 DECIMAL # FoR TNRUT
SET UP = STATT
1 : ™NPUT SET BXR
BUFFER - STATT + 1
SET JUME TC READ l 5
S 1 . DELAY
L . 2 CYCLES
. OUTPUT 2
5 SET Jump 3 STATUS SET BER
DELAY = > = TEXF 7
: SET BXR
CYCLES COTEXE + 1 INCREMENT
DELAY
> COUNTER
. 2 1 50 DECTMAL
THCREMENT SET JWMP 5 SET UP
DELAY DELAY =3 INFUT
COUNTER 2 CYCLES e
AS DECIMAL l 0 READ
. ! .
CREMENT
RESTORE I DELAY RESTORE
DELAY COUNT YCLES
A REG 50 DECIMAL 3 A REG
P |
CLEAR CLEAR
INTERRUPT INTERRUPT
LOCKOUT LOCKOUT
! .
RETURN TO RETURN TO
MATN MAIN
PROGRAM PROGRAM
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0000
0003
0002
000s
000e
000y
000e
0007
0010
0011
0012
0013
001
001%
0016
0017
0020
0021
0022
0oes
002e
0023
002e
0027
0030
0031
0032
0033

0040
001
00e2
0043

0050
0053
0osa2
00%3
0056
0085
005¢
0057
0060
0063
00e2
0063
006e
00683
0066
0067
0070
007

0100
0101
0102
0103
0106
0109

0000
0060
7408
0712
0000
0000
0000
0000
0000
0000
7101
1613
0000
0000
0000
0000
0000
0000
4017
7101
04l2
0616
0624
0832
06643
0000
4017
740
oso00
0040
0000
4017
7404
0110
0050
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0400
7500
4702
7401
0443
0350
03%¢

«15-
APPENDIX B
con 0
S1DY
JF ] 1
STARTY
ASFY
ASF8
TivE
*COMP
8Comp
INTLO
JFl 1
VPBUF
WRTYS
LRee
sF?
12°]
AREG
INT20 0
$TD ARED
JuMpd  Jr] i
110
w20
L30
L40
%0
INTIV 0
STD AREQ
Jrl 1
R3O
Con 0
INT4O ]
S1D ARES
Jri 1
R4Q
CoN 50
TRSYAY
T
whey
rSnpy
A2 1]
k1P
0814y
11}
wPp
(I
esxy»
BURDY
STayw
sTarvt
Pivp
JUNK
JLT]
TRAK
PRG 100
R3O0 Ex¢ 4702
Juspl  yrg 1
x10
x20
X30
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SET | AND n BANKS TO ZERO

AUX]IL SEND FLaQ T8
AUXTL SEND FLAG B

TS COMPUTED
86 COMPYTER

LASY REC Ts
LASY REC Be
SEND FLAG 8
SEND FLAG 90
A REGISTER

STATUS ASKED T
WOAD Py

WORD SENTY

RDY 70 SEND FLAS
T6 REC FLAN

T8 SKIP REm FLAG

88 SYATUS wORD
s
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0306
0107
0110
0111
fi1e
0113
011e
011%
Vite
0117
0120
0121
0122
0123
012¢
t12s
0426
0127
0130
0131
0132
0133
013¢
043y
0136
0137
0140
01e1
0142

0143
0144
Oled
0146
0147
0150
0151
0is2
0183
018e¢
0155
0156
0137
P Y
0161
0ie2
0163
0164
Gles
0166
01e7
0170
0172
0472
0473
0i7e
0L7s
0i7e
0177
0200

0366
0375
7500
6030
2070
6104
7700
7104
o712
7500
4704
7318
0143
2200
71014
4100
G002
2200
0050
5007
2010
2037
0120
7040
0437
4012
0700
0701
0000

0022
2100
0700
0020
0277
3200
7104
42014
0000
0166
0230
0246
0274
0312
0347
03234
0337
0337
0347
2007
6033
7300
4704
7307
0224
2200
7102
4100
0102
6344

240

xi0

-6~

xap

x50
ExC 30
L0D BIRD
N2B ]
n,t
JFl 1

sTaar
EXC 4708
our 13

R
WDC 7304
STm Jumel
9:]+ 40p
KAD JUNK
L0D INTLO
(%]4] AREG
ClL
NLY INT4O

R

4012

EXF

EXS

0
REM
sSic2
LD™ EXF
Slce
LPA 77
ADC 7104
STF 1

0

x0

x1

x2

X3

xe

x5

X6

x93

x93

X9
LDD #CompP
9 x0,4
131°] 4704
ouT 7

x0,.8
8]+ 7102
$Tm Jumed
LN x0,4

o4

ol

o4
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0201 p2e0 x0,%
0¢0e 9500 x0,1  EXC 4701 coup 3
02u3 4702
0e0e 2347 YuY 7
026> 240 x0,8 *0
U20e 2200 W0C 7102
027 7102
CelV 4tud STV Jurel
21l rei2
dele 4302 NJF x0,4
0218 2¢e X0,8
U216 2200 x0,4 LDC S59p NO CYCLESESS500
0215 gney
G2l1e 101 vFl i
0217 34s X8
0220 40U2 x0,5 4002
0221 0704 082
0222 g70s 082 ol
0223 go0uo 0
U226 4002 x0,6 4002
022% o703 031
02¢d  (7Ve 081 el
0227 oou0 0
0230 9560 x1 ExC 4708
0231 47y
: ’ 0232 7307 (VIVE S
.- 0233 o248 X1,% o4
0234 2200 LDC 7104
023% 9104
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0237 o402
0240 324 NJF X2,8
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0242 4012 xi,5 4042
0243 Y0y INg1
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0248 9500 x2 EXC &70%
0247 4701
0250 9307 Ut 7
G251 p2ee x2,s% *4
252 2200 L0C 7108
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0254 4100 STw Jumpl
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UNCLASSIF IED

System Development Uorporation,
Sants Monica, California
MILESTONE 11 160A COMPUTER PROGRAM
DESCRIPTION.
Scientific rept., TM-1003/010/00,
by V. J. Gergen. 26 March 1963, 30p.
(Contract AF 19(628)-1648, Space Systems
Division Program, for Space Systems
Division, AFSC)
Unclassified report

DESCRIPTORS: Programming (Computers).
Satellite Networks.
UNCLASSIFIED

Reports that the CCC Simulator provides UNCLASSIFIED
a similated intercommunication link

between the Bird Buffer (BB) computer

and the Tracking Station (T8) computer

that is normally performed by the

Computer Communication Converter (CCC)

and associated equipment.
UNCLASSIFIED



